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OBSERVATIONS 
ON THE 

TOTAL ECLIPSE OF THE SUN JUNE 16, 1806, MADE AT SALEM, 

By NATHANIEL BOWDITCH, a. m- et a. a. s. 

X HE chronometer made use of in observing this eclipse 

had been kept going for that purpose nearly seven months, during 

which time it moved with great regularity, losing about If second per 

day. Great pains were taken to regulate it on the day of the eclipse 

by corresponding altitudes of the sun observed in the morning 
and evening. These altitudes were taken by an excellent theodo 

lite made by Jones, furnished with spirit levels to adjust it parallel to 

the horizon, and a quadrant of altitude graduated to minutes, to which 

was attached a telescope with cross wires, having a 
magnifying pow 

er of about twenty times. Five sets of altitudes of the sun were ob 

served in the morning from 6h. 41m. 21s. to 7h. 23m. 38s. each set 

contained six observations of the lower, and six of the upper, limb. 

In the afternoon from 4h. 36m. 27s. to 5h. 20m. 47s. seven similar sets 

were observed. Before and after each set the index error of the quad 
rant was found by observing several times the difference between ze 

ro on the limb and on the nonius, when the spirit level attached to the 

telescope was horizontal, and taking the mean of the observations. By 
the mean of all these observations the time of apparent noon by the 

chronometer was found to be 12h. 2m. 10s.8, and as the mean time 

of apparent noon on that day was 12h. 0m. 6s.8, the chronometer was 

2m. 4s. too fast for mean time at noon. The eclipse happened so near 

to noon, that it was thought unnecessary to apply a correction for the 
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daily retardation of 1| seconds, as that correction did not exceed a sixth 

of a second. 

On the day of the eclipse the weather was remarkably fine, scarce 

ly a cloud being visible in any part of the heavens. I made prepara 
tions for the observation in the garden adjoining the house, in which 

I reside, near the northern part of Summer street, Salem. Having 
been disappointed in procuring a telescope of a large magnifying pow 

er, I was obliged to make use of that attached to my theodolite, which 

gave very distinct vision, though its magnifying power was small. 

An assistant was seated near me, who counted the seconds from the 

chronometer, and thus enabled me to mark down with a pencil the 

time when the first impression was made on the sun's limb, without 

taking my eye from the telescope till four or five seconds had elapsed, 
and the eclipse had sensibly increased ; after which I examined the 

second and minute hands of the chronometer and took every precau 

tion to prevent mistakes. Four or five minutes before the commence 

ment of the eclipse I began to observe that part of the sun's limb, 

where the first contact was expected to take place, and at lOh. 8' 28f' 

by the chronometer I observed the first impression on the limb. In 

two seconds the indentation of the limb was quite perceptible. As 

the eclipse advanced there did not appear to be so great a diminution 

?f the light as was generally expected, and it was not till the sun was 

nearly covered that the darkness was very sensible. A few minutes 

before this time I recommenced my observations with the telescope, 
and at llh. 37' 30" by the chronometer the sun's surface was wholly 
covered. The last ray of light from the sun's limb disappeared so 

instantaneously, that it seemed as if there could not have been a mis 

take of a second in this phase. The whole of the moon was then seen 

surrounded by a luminous appearance of considerable extent, such as 

has generally been taken notice of m total eclipses of the sun. This 
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light with a crepuscular brightness round the horizon prevented the 

darkness from being great during the time that'the sun's surface was 

wholly covered. The degree of light can be estimated by the num 

ber of stars visible to the naked eye. Those I took notice of were 

Gapella, Aldebaran, Sirius, Procyon, the three bright stars in the belt 

of Orion, and the star a in its shoulder. Venus and Mars were also vis 

ible. A candle had been provided to assist in reading off the seconds 

from the chronometer, but it was not found necessary in the garden, 

though it would have been in the house adjoining. As the time drew 

near for observing the end of the total darkness, I took notice that there 

was a visible increase of light in the atmosphere for about two sec 

onds before any part of the sun's limb was visible in the telescope, 
but at llh. 32m. 18s. by the chronometer the light burst forth with 

great splendor. This I noted as the time of the end of the total dark 

ness. After this the light appeared to increase much faster than it 

had decreased, and in a short time it was as light as in a common 

cloudy day. The end of the eclipse, observed with the same precau 
tion as the other phases, was found to be at 12h. 52m. 46s. by the 

chronometer. 

If the times shown by the chronometer be corrected for its error 

?2' 4", we shall have the mean times of the observations as follow. 

Mean time. 
h m s 

Beginning of the eclipse 
. ..10 6 24 

Beginning of total darkness ...... . , 11 25 26 

End of total darkness. 11 30 14 
End of the eclipse. . . 12 50 42 

Duration of the eclipse. 2 44 18 

Duration of total darkness. 4 48 
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The latitude of the place of observation* was found to be 42? 33' 

30" by the mean of three hundred and twenty altitudes of die sun, ob 

served when within a few minutes of the meridian by a circle of reflec 

tion, on the 7th, 8th, 9th, 12th, 14th, 15th, and 17th of October 1805. 

This latitude, reduced on account of the spheroidical figure of the earth, 

supposing the difference between the equatorial and polar diameters to be 

^lo part of the diametersf becomes 42? 22' 4" N. The longitude of the 

place of observation is about 59" in time east from Cambridge Universi 

ty, according to an estimate founded on my trigonometrical observations 

from Salem to Boston Light-House ; and on the observations of 

Hollond from that Light-House to 
Cambridge, as they are published in 

his chart of Boston and its vicinity. Hence, if we estimate the longi? 
tude of Cambridge to be 4h. 44m. 31s. west from Greenwich, agreea 

bly to the calculations of the late President Willard in vol. i, of the 

Memoirs of the American Academy of Arts and Sciences, the longi 
tude of the place of observation will be 4h. 43 m. 32s. west from Green 

wich, or 4h. 52m. 51s. west from Paris. This time being added to 

the times of observation at Salem gave the 
corresponding times at Pa? 

ris, with which I calculated the following elements by the tables in the 
third edition of La Lande's astronomy, decreasing the moon's horizon 
tal parallax four seconds to make it conform to the new tables of 

Burg. 
* The place where this latitude was observed was in the garden adjoining Es 

sex Bank in Market-street, Salem, about an 
eighth of a mile to the eastward of the 

place where the chronometer was regulated and the eclipse observed, 

f This is conformable to La Lande's tables. La Place, in his " 
M?canique Celes 

te," vol. ii, p. 150, calculated, from the observed lengths of pendulums in different 

latitudes, that the 
ellipticity was 

-^g- ; but in this calculation a small mistake was 
made in the coefficient of y, in the tenth of his equations A", which ought to have 
been -60340, instead of -57624. This error 

being corrected the result is 
-j-^, which 

does not differ much from ^?, calculated from two of the lunar equations, in vol 
ume iii, pages 282 and 285 of the same work. This last estimate agrees nearly with that made use of in the aboye calculations* 
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O 's long, from the apparent equinox 
G 's horizontal parallax 
O 's semidiameter?Irradiation 3",5 
G 's 

horary motion 

Apparent obliquity of the ecliptic 
D 's 

long, from the apparent equinox 
3) 's latitude north decreasing 

D 's horizontal parallax for Salem 

D 's semidiameter?Inflexion 2" 

3) 's 
horary motion in longitude 

D 's 
horary motion in lat. southerly 

3) 's horary motion from the? in long. 
j) 's parallax?G 's parallax 

Parallax in longitude ( D ?G) 
Parrallax in latitude ( 3) ?G) 

Now if the latitude of the moon by the tables be supposed to be 

correct, the mean time of the ecliptic conjunction at Salem will be 

llh. 37' 20"-3 by the mean of all the observations. This will be in 

creased only 0"#4, by decreasing the latitude 6"*9, which appears to be 

necessary from the observations at Rutland, Pawlet, &c. as given by 

Doctor Williams and others. 

I shall continue this subject in another memoir. 

Beginning of 

eclipse. 

I 2-24-41- 2- 3 

8- 5 

15-42- 5 

2-23-15 

23-27-50 

2-23'49-28- 8 

24-34- 4 

60- 9- 0 
- 16-39- 7 

36-39-92 

3-23-2 1 

34-16-77 

60- 0- 5 

+ 19-44- 2 

?22-27- 9 

Beginning of to-l End of total 
tal darkness. | darkness. 

So/ // 
2-24-44-It 

s' 

15-42 

2.23 

23-27-50 

2-24-37-47' 

20- 6' 

60-10' 

16-41 
36-41' 

3-23" 

34-18 

60- 1 

+ 5-53 

?20- 0' 

2-24-44-22 

8 

15-42 

2-23 

23-27-50 

2-24-40-43 

19-50 

60-10 

16-41 

36-41 

3-23 

34-18 

60- 2 

+ 5- 0 
? 19-55 

End of the 

eclipse. 

2-24-47'34- 6 

8- 5 

15-42- 5 

2-23-15 

23-27-50 

25-29-58' 3 

15*17. 3 

60-12- 0 

16-41- 7 

36-43-72 

3'23'95 

34-20-57 
60- 3- 5 

? 9-57- 9 

?19-39- 5 
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